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(57) Abstract: A recording material and a recording sheet free from surface fogging and excellent in dynamic coloring sensitivity, 
wet heat resistance, heat resistance, light resistance, plasticizer resistance, and water resistance. A recording material comprising 
a composition containing at least one kind of a compound (1) and at least one kind of a compound (2) and/or at least one kind a 
compound (3), and a recording sheet having a recording layer formed from the recording material. Compound (1) Compound (2) 
Compound (3) [in the formulae, R*, R^, R<*, R^, R", R12 indicate hydrogen atom or alkyl radical, a^-a^ integer of 1-6, n^-n^ 0, 1 or 2, 
m\ m^ and m^ 0, 1, 2, or 3. R^ R^ R^ R^ Ri^, R*^ indicate alkyl radical or the like, m^, m^ m^, m«, m« and 0, 1 or 2, Y^-Y^ Co 
or NRCO (R indicates hydrogen atom or the like)] 
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t?;i/^ n-:/^;u^ t - y^;HI^© c l c 6 t;1/^;v^ ; :/p^^;p^ v 

R 7jc^il^ ; p< n - :/ p t: V T'P f^W. n - Zf ^ 

cneof-e^^ :*:|gHjic;fc(,^r ^ (1) Y i*<N R 5 c o -cab SYb-^ 

b < > Y 1 H C OT*. Slfc-^^I&T?* 5 ©d^ J; «3 J? * bt^o 
*^*^S3S; (1) -vm^ti^^t-^^t LT«. N- (2' - tKn^'V 

T-fef->>l'-2-tKp^v/T — UV^ N - (3' -kKp^i/^ 
X — T■^^5^;^-2-tKp + v'T^yv^ N - (4' -tKP^i/^i 

tea*; (3) -cm^ti^f^t^mo^j^isi < thi m=^^^ VXfl^o 

^ (2) tf*. R«^ta«R'«> -en^tlJfeSC L/T7jc^m^ ; p< n 
~:fu\£j\^^ 4V^a\zJly^ n-y^JV^ i - :f ^ JUM^ (D C 1 C 6 T JU ^ Jl^ 
M^m.iro a 2{± 1 ~ 6 ©MSJc*^ b. n ^ {i: 0 . 1 Xlt2 =^m-to 

m*{± 0 x« 1 ~ 3 <D^m=^m-ro 

3 0mm^^<D^^x3^ym^ ; i-jv^ :t.^f\^^ n -:/p h';i/> V r P 

n-:/^;l/^ t - :/f-.>m^© C 1 ~ C 6 T-/I^4^;P^ ; y^'P'^ — V 

C 2 - C 6 T ^Jl^m^m-to 
m^RrJmUt. -eti-en^ilC 0 N lXli2^^U^ YMi. COXiiNR 

R ' :^mm^ ; ^ i-JV^ n - y p tr-rt^, V :/p bf;l/^ n - :f ^ 

t - C 1 -C 6 T^l'^^l'ai^^-ro 
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(2) -cm^H^^t^mt M^it^ N- (2' - t K P ^ '> 

y T"fef^;i/- 4 - t Kn 4^ i/T- U >> N - ( 3 ' - h Kp ^ 7 

T-fe^-^U- 4 - t KP^i/T-U N - (4' -hKp + '>7i 

^ (3) R^^^cKR'Mi. ^n-etiJf^a: lttK^m^ ; p« jc^^v, 
n-rof/u^ -ry7°nt°;i/. n-:/5^;i/^ t - :/^7i/^^(D c 1 - c 6 t;p^ 
.'WS^^fo a 1 - 6 n3(io> lX{i2*^^o 

mM* 0 X« 1 - 3 O^iit^^-ro 

vynt°;i/> n-:/^;i/^ t - :/^;i/^^cDC l~c 6 T;i/^;i/^ ; :/p^ — 
m8:Rjy5m«{i. -en^n^^AbT 0. ix«2<&^b. ym^. cox^nr 

^ ^ C O^^-To 

R * M4> TKflM^ ; ^ oc^ji/^ n - T xi h";!/^ V :^p h*;P^ n - 

t - c 1 ~ c 6 T;i/^;p^<£-^"ro 

C:n6.<D^-Ct>> ^ (3) Y3;6^NRi5C0T*;5'fb 

^mt^Uti b<> Y3*^NHC0-e^ ^'fb-^i^-c*. s ©d^ck 0 bt^^o 

if^tf^^^ (3) nS-fb'^'Kr.i: bT«> N- (2' - h K p + e/ 

7i~;P^3t-) T-fe^;l/-3-bKp4^'>T^U>^ N- (3' -hKp^S/:? 
i -/l/f^::*-) T-fe^;P- 3 - t Kp 4^ v^T- >> N - (4' - h K p 4^ i/ 7 i 

tiffB^ (1) ■c'^^ ns'fb'^^^.t^ (2) sc/f/xfi^ (3) vm^ti^^t-^ 

%^^f3i:s>mM<Diff-^bh^mtbxit^ Iko (a) - (c) 

(a) N - (4* -kKP^^v'r^i-^l/f-:^) TH?^->V-2-tKP4=-'>T — U 
>2StC5N- (4' - b K P 7 x-;Vf-^) TH?^;V- 4 - t Kp + '>T— U 
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(b) N - (4' - tKo^'>7i-7l/^;J-) + — U 

(c) N - (4' -fcKn^i/:7i~;W^:*-) T-fef-->l/-2-tKa^i/T~U 
N- (4' -hKu^i/:73L^;l/5^:r) T-lr^7U-4-hKo^v'T~U;^ 

Jty^N- (4' - tKP^'>:7a.^;P^:r) T-fe9^;l/-3-hKp^'>T — U> 
3j:|i|HJ©ai^#j|4«> ^-fel^^l^OiJ^ys: < 1 1> 1 15^^ ( 1 ) -^m^ti 

-e^^nS'fb'^'Ky^^w^^o -rjat*^. *isijg©s^*tJiBf«, mm^ (2) -c 
ti^'fb'^^scKiffia^ (3) 'cm^ti?>^t'^m(Dm:^^^^i-^mmum'^ 
^o-r%^ fr^^ (2) tiS'fii'^^l^XJiiuia^ (3) -r^m^ti ^it^<&<D 

J|SH 0 0 MA^KMLX^ 10- 5 0 0«:gSU> «F*b<tt 50-300 

SfiSBx J:*)if^L<« 50-20 0 31*^35 -C^ 5 o ^ (1) * ti 5 -fk-g-^fe 

5 0 0 mmu=&M^ ^ m^Ku<^Kmmmi}^-c ^ titm^ fa -^mm 

tti^ ^ (2) -cm^ii^^t^i^RV^^ (3) •c^^nS'fb-^iKrc-^WficD-^ 
ft-«^ ^ (1) "c^^ns^b-^tr 1 0 om&UicMi^x. as 5-5 o ommu^ 

^*U<« 10-300 ««SP> i;?)»*L/<tt 20-250 SMSp-T* So ^ 

(2) 'vm^ti^it^mRi^^ (3) 'e^$tis^b'^<^©^w«©'^m-*<5ms 

5 0 0«»SP^®;t ;s«^fCJi. o ®To is ^ ti ^ S o 

^tz^ ^ (1) T^$n5'fb^<^3fecjfic^ (2) -^m^n^^t^mRu^yxit 
^ (3) •e^§ns^b'&i5i©'g-w«©'^tn*> ^fettifeJisn 0 o««SBicssrb"r> 

aiS^ 100-1000 »*b<« 150-500 fiMST* So 
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mia^ (1) x^m^n^^t^m tmm^ (2) s-o'/xti (3) xm-^ti^^t 

m^ir:S, C tK^r)^ ^ (1) 'Vm^ti?>it^^t^ (2) :St^y^Xit (3) X 

jiB^®c^*f»tc{i^ Sfcfft®!®^^. mcom^^mm^ m^tm^m^ mmm. 
^ liummti^BMcom'^ic^m^bibx h ^1.^0 #jc. m^m<D±m&rj^yx 

3- (N - Jtf^^l/- N - -< y T'^il'T 5 y ) - G-^^^'U-T-T 
~T~Uy:7;P;*-7V> 3 - (N-i^>>l/-N-^y^>'5^>'PT$>') - 6- ;^ 

y ) 3 - y^;VT $y-7 - (o-^^'n dt~ »; y ) -7 )Vi!r'7 

3- (N - p - h y ) - 6 7 -T— y y 
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)V:^=7ly^ 3 - h'-p U - 6 -pf 7 -T- y y V^ 3-f^y 

- 6 7 -T-y y :7^i/:t5 >^ ^ - p ^ f- )Vt x J - l - (m- 
h y 7 P P y ^;UT— y y ) 3 - i^^>^;uT 5 y - 6 - 

7 -T— y y 3- (N - h 4- :/ p fyp- N - ai^^l/T 5 y ) - 

6-yf-;i'-7-T — yy:7;i/3i-^>^ z - ^ ^ jvt % J - 7 - io --7 u u 

T— y y ) V> 3 -i^ai^;l/T $ y [a] yjX'Hr^ 3 - s^y 

^-'WT ^ y-6-y^;w-7-^pp7;w:t7>'> s-i^^^^uT^ y - 5- y 

^iP- 7 - y S^;WT 5 y 5 y> 3 - i^ai^;i/T I J - 1 - "i? ^i/ P jv 

T X J y }V:^'7 ^ - V :i.=f- )VT I J - ^ - n VI y 3-pJ^^2V 
T$y-6 - (N, N' -i^OvJ^l/T^y) ^yl/;^^^^ 3, 6 - y h ^ 

2. 4-v?y^;i/-6 - (4-i^y^;i'T5y7i->>l') TXJy 

7^y K^OlSfetelfeilsti 3- {4- [4- (4-T^yy) 

-T-yy] T~yy} - 6- y^;P-7-:J^PP7;l/;4-7V. 3. 3-t*X [2 

- (4 - i^y ^;WT 5 y 7 - 2- (4-y h^r'>7 ^w] - 

4, 5, 6, 7-7=-h5^pp7:J'yK^ 3, 6, 6' - hyx(i^y^-^l/T$ 
y) xtfP (^^l/^ri/ y - 9, 3' -y^f^) K)> 3, 3-fx (4' -v^jc^^l/ 

T^y7i^;p) - 6-e^j^f->>i/T^y7^y K^d^^{/e>n5o 
cne»©'4'-et)^3-i^j^^;i^Tsy-6-y5^;i'-7-T — yy:7;i/:^^>^ 

3 - r^>>l/T 5 y - 6 -y 7 -T— y y ^> 3- (N-Ji^>>J/ 

-N--rv:r^;i/Tsy) - 6 - y 7 -t- y y ^-<.\^k- 
y^;i/-N->^pe;i'T5y)-6-y^^^-7-T — yy 3 - (n 

-aLf-;l/-N-^V^yf-;l/T5y) - 6- yf';U-7-T — yy:7;P;t-^:^^ 
3 - a^^;l/T ^ y - 7 - (o-^PPT~yy) y)\'i!r'yy^ S-i^y^JUT 
5y-7 - (o-rJ'PPT-yy) :7;W;i-5>'> 3 - (N-Jtf->H/-p-h^P-f 
S^y) - 6 - y 7 -T~ y y 37;!/;^-^ 3 - CN-i/^vt^^UJU-N 

- M JUT X J ) - 6- y^;i/-7-T~yy7;i/4-5y> 3-i^py5^y-6 
-yf-;i/-7-T — yy7^i/;i-7v^ 3-if^ys^y-6-y^^w-7-T — y 
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Z - P )vr I J - Q - f- )V - 1 - T ^ ^) J y ^ y ^ 3- 
^ - P:ff-)\/r % J - 1 - (o-7DPT~';y) :7;l/;^■7>^ s - 

Jc^^VT^y^W [a] S - P :^ JVT ^ J - Q - / f- )V ~ 7 - 

^ ti ay Jl^:ty y> S - P jvt I y - 5 - >t )\/ - 7 - ''J <y 'J Jl^T i J y 
)\^:^^y^ 3 - 'J )\>T \ J - 7 - 'J "^^y '.^ )\/T % J y )\^'^ ^ y ^ 3-e^j:.5=- 
}\/T X J ~ % - ^ XI XI y )\/ i: y ^ 3-i^j:^;UT5y-6 - (N, N' -v?^ 
:^S^;i/T^>') :7;l/::e-7V> 3. 6-i^^h^S/7;i/:^^>'s 2. 4-v^pf^;i/ 
-6 - (4-i^^^;PT$>'7xc:.>>l/) T5y:7;l/;^^>^£D7^l/^5>l^©5S 
^ 3->^Ji^.'UT$y-6->^.'P-7-T-yy y ^ 

3 - v^f-^'WT 5 / - 6 - ^ 7 -T- U y :7;P:^5 >s 3- ( N - ji: 

^^V_N_^yy^;V^=y)_6-^f;l/-7-T^Uy:7;i/:t5>'>3-(N 

- p< ^7P-N -:/n tVl/T 5 y ) - 6 7 - T- U y ^ 3- 

3 - (N-i^^'n^^'>;l/-N-^^;l'T^y) - 6- ^^;P-7-T — U 

5o '^J;il^> ^fe> Wfe> Mfe© 3Iife©^feS^5}4X»mfe^3!4^M'^ffi^ U 

•;"r:/h*X7jiy-;l/^ 4, 4' -'>^o^4^'>y-7*i^ey^7xy-;P> 2, 2 
-i?^^;l/-3. 3-t''x (4-tKp + v':7i^^W) 2. 2' -v't 

K n + v/ V? 7 X ^ ^l/^ ^ y ^ ^ U > - h*X ( 4 - h K o 4^ -> ^ - h 2 , 

2 - > f-;V - a , 3 - ( 4 - t K n ^ i/ 7 X ^ V :^ 2 , 2 - ( 4 

- h Kp^i/:7 ^^1^ h'X7 X / -;l/>ffc'&1& ; 4, 4' - b K 
CI + S/ 7 1— 7V^;r 1, 7 -i^ (4 -b Kn4r'>7 x-;i/f':^) - 
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3, 5 - i^:t^-^^f^ 2, 2' -h*x C 4 - h }^ vi ^ y x. -jVf- :t:> P 
cc^jVj^-t^jV^ 4. 4' -i^hKo^'>-3, 3' - ^ Jl^ y ^ Ji^ ^ 
j.-7^;l/^©-^igj|ex7 :c y -Jl^^t-^m ; 4 - t Kp^'>^m«m^>i?>'V> 
4 - h KD4=-v'gelL#mi^^W> 4 - t Kn + '>3eJt§m:^a h°.>l/> 4-tKD 
^'>^m§m-f V If 4 - t Ko^'>^JiL§m>^^;v. 4-tKP4">^ 
BSm^' V 4 - t K n ^ e^^m^m^ n V e^^l/^ 4-tKP + i^^ 

^ > 4 - t K a ^ -> 7 X — ;v ^ CD 4 - t K 

m^JgtSs 4 - [2 - (4--?< h^^j/^ jc^^|/;r^'>] i^-y^^I/ 

T ^ y ) - 2 - h kd4=- '>^m#m] n^^o-y- y ^;pm^M:^ ; 4, 4' -i^ 

b K a ^ $^ :7 i — v> 2, 4' - $^ h K o ^ ;i/ j}^ 
4-bKp4^v^-4' - ;i ^ JVP y ^~JVy.)V7tsy^ 4-bKP^i>-4' --Y 
V y a 7|? :7 X ^ ;l/ X ;l/ * > ^ 4 - b K P ^ - 4 ' - b ^ "7 a. — ;V 

4, 4' -5^bKp^'>-3, 3' - P T ^) P y —Jl^ > ^ 

3, 4 - 5^ b Kp 4' - > 5=-;l/ V? 7 i-^PX^l/jJ^ 4, 4' - 5^ b K p 

4^'>-3, 3', 5, 5' -7^ h5:?'p*i>:7 v^©b Kp^j/x^p 

*VlS;4-bKP + '>7iJ' ;PSI P :^ ^Jl^ 4 - \^ \^ u ^ P y ^ Jl^WtP P ^ ^ ^ 
^yju^ 4-b KP4^'>7^>>I/mv^7i^;l/^04-b l^'a^iyy ^ jUWL P^x 
■TJUm ; 2-b h*t]^iy-6-iJJl^^^P^y:!^U>^(Dli a ^ P i- y h J^-m 
Ox-yt^T- )\^^ ; h y :/p*^ — h y^Np>;<^;PX^I/*?> 

fi;4, 4' - b'X (p - h;l'j:.>X;P* — ^l/T ^ y — ^V'T 5 y) X 

:7xy-;i/^ 4-bKp^'>:7i — y P )\/^ p - ^ v 71/ :7 x y — 

yN-rKP4^y>-^ryOv^>>Vj^-7^;l/^ 2, 4-':^bKp + '>-2' 
i/^V'XT- y K> ^ Yy PT J ^ J P ^ 9 y^; XJiTla^ (9) 
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HO— ^ V-SOf^ J) — {-OCHgCHgOCHgCHgO 




OH (9) 



3 - V n tOPif U 3 - 7 31 J^^Hf U 3 - n ^ 4=- ^HJ- 

3, 5 - 'J - t - zT^ JUli- V ^ S - / i-Jl'- 5 -O P JV^ V 

^;wm> .3-:7ji^;l/-5 - (2, 2 - -?« ^^P^ > ;u) ifU^^wm^ 3, 5 

- - ( 2 - ^ ^ .^w^ V iJ- y ^ 2 - t K n ^ - l - ^ > $^ ;l/ - 3 

it lit. p-y^;P7iy-;w-T-fe5=-i/ ymmm<Dy x y - ^P^Bil^Hfe^PJ ; c 

5^;!/^ y + ->) X — 4, 4' - ^ y i^.'l/;^- + 

X— ;i/x;i/sM/^® jijj^^i^^'^Wi?:? x-.>vx;v*y||| ; 1, 4 - 5^ y 
i/^Jjl^:t^z/0'if>^ 4 - [a - ( t K a + > ^ ^ V ^ - 4' 

- t K p ^ 5/ :7 X -;vx;p^^ V, 2 - r/a/xv ■+^ u f-;vmsi^#:. 

hJig|^##©^MM (#{C1E^J^), 2, 2-/^l/^'t"x (4. 6 
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i^mmt Lxit^ m^iic^ xt^t ') ymr ^ h'^(DMM.mmmT ^ k ; ^ 

T - y Kli ; 3. ^ > ;^^ a. •^^ m ( 4 - ;»< ^ > -> a m 
(4-:5'on^>i>;W)^ 7^ Jl^Wt i? / ^JV^ u y ^ J]/Wt 'J j< "^JV^ \y y ^ 
jvWtPO ^ vy ^ -J^yJ)\^^ h" X ( t - y ^ ;w 7 i y - S ; 

7 i - ;i/ X ;i/ 7^ y tJ^ -e © ; 4 , 4 ' - p< h ^ 7 x - ;v x ;v * :^ ^ 
4, 4' - h 4^ -> :7 i ^;i/x;Ujj^ 4, 4' - t'd + 7 x 
x;i/7j?>> 4, 4' - v:^nji? + '>':?:7 x~>>px;i/zh 4, 4' -^J^Y 
^^v/i^^i — ^ux^pTj^v^ 4, 4' -i^-rv:/h^'>v?7i — ;i/x;v»i^>^ 4, 
4' - s?^ y^iU:^^ -> 7 X — ;i/x;i/* >^ 4, 4' - i?^^ ^ 
x~>rl/X;l/7f:>'^04, 4'-v?t KD^v/v?>'x~;UXil/5i^y£Dv^cc--7=-;HK ; 
2 . 4 ' - ^ h ^ 7 X ^ ;w X ;w V > 2 , 4 ' - ^ h ^ 7 x ^ ;i/ x 
JW^y^ 2, 4' -v^:/a5i? + v/v5 7a:. — >>l/X;l/5}-s>> 2, 4' -v^-rvr^axlf 
^ S/ V? 7 X — ;l/x;V5}^ 2. 4' - h + x ~;l/x >^ 2, 4' 
- v>-f y :/ b 4^ :7 X — ;i/x;pjj^ >^ 2. 4' - e^^^ -> x 

x;l'*y^ 2, 4' - i^-N^ v/;i/;r + 7 X — iPx;wjf; 2 , 4' - b 

K o 4^ 7 X ~ ;U X 71/ > © j:- - 7^ >'l/^ ;1, 2-ex(7x>'4^'>)ji:J' 
v> 1, 2 - ex (4-^^;p>'xy4^i/) 1, 2 - ex (3-y^>'i/ 

:7xy4^i/)j^rS'>^ 2-:^:7h-;i/^>v?;i/a^--7^;i/^ y:7x — ;wt5v> ti 
y - 2 , 3 - - m - h y ;i/ y ^ > ^ 4 - ^ y ;v e 7 x ^ 4 , 4 ' 

-5?^f-;l/e7x — yl/^ in-:^-7x — >^l/> i^-iff-:^7^7P7x— U;/S?T5 
1 - h K n 4^ - :h :7 h iS^^ X 2 - :^ 7 ^ > >^ - -5^ 7V> 4 

-y X— f7 i^->PJ:.--r;p^ 2, 2-lfx (3, 4-S?y^>'P7x 

s.^y^ 2, 3, 5, 6-xh^y^;V-4' -y^>»Vi?7x — ;i'y;^V> 
i^7x-;i/^*i^if6»n^oC:tiC>®«t'"t?^^0tb<(4^ 1. 2-ex(:7 

xy4^'>) j^;^':/^ 1, 2-t*x (3-p<^-'i'7xy + '>) z-'jry f- 

'>a.'>®v» (4 -y ^©^S^K^-fbxKf^® ; i>"7 x-;i/X7i/ 

7 x~;PX7l/* >©||^4*: ; 4 , 4' - S? h K n 4^ 5? 7 x — ;l/ X 71/ 
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mnt UTJi^ mi^it^ S/ U :^7^ ^ ly-^ flic U y> '^m.tiH^^) ^JV^ ^ 

^T-i/^v^ h> -^mitr )\^ \ :=-^ i.^ ^m.ti)v^y^ m.WL-^ ^ -y 2^ ^ m 

-fbM^s mih^^>> BSm/<'J'>A^ 5 ~ A> 

- X y 2, 2' -p<f-i/>t"x(4-j^^;i/-6-t-:/5^;v:7 

X J 4 , 4 * - ^ n b';l/p< 5^ u > tfx ( 3 - ^ 5^ ;V - 6 - t - y^;P:7 ^ 

>'~-^i/)^4, 4' -3^^y-rVh^x(3-;»<^;v-6-t-r^;vr7xy-^v), 
4. 4' -^:tex(2-t-:/^>>p-5-^f--'W:7iy-;v)> l, l, 3-^ 
yx(2-^^;l'-4-bKn^'>-5-t-y^;V7x-;l/)>^:J'V, 1, 1, 
3-bUX (2-^^;v-4-tKn^'>-5-'>^'n^^i/;l<'7i — -/W) 

4 - {4 - [ 1 , 1 - t: X (4 - k Kp + '>7 x^;l/) - a, a - 

crT=~'jymmw^ti^^\f ^n^o 
ifk^^mitint L.T{*^ -fi^^ji^ xf-T u vm> xt^t u vmM^> x^r y y 

^W;2, 4-i^tKa + '>^:/y7iy>^ 2-tKn^i/-4-.?<h^'>^> 
3. J y^ 2-h KD + '>-4-^vi^ 4- W "7 x y 2 - t K a 
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^ i/ - 4 - :t ^7 JV:t ^ iy < y V y 3u J y ^ 2-h Kd^'>-4 - Kt'-^;!/^^ 
iy^>Vy y 2, 2' -v^tKP^i/-4-^ h^i/^>^/7cty;/^ 2, 
2' -J^tKo4^i/-4. 4' -v^^h + '^'^yy^iy^^ 
4-^ h + iz-B-X^pTjsOy^aiyv^ IfX (2-p{ b4^'>-4-tKn4^ 
5 -<:/y>f i:=.;i/) ^ y^oO'/y J yJhnnWLm,^n ; 2 - 
( 2 ' - t K D + s/ - 5 ' - ^ ^ ;i/ :7 i - ;p) KyV h ^) tV-jv^ 2 - ( 2 ' 

- b K n ^ i/ - 5 ' - t - y :7 JL ^ > y h U T V - v'l^. 2 - ( 2 ' - 
t Kp^'>-3', 5' -i^-t - 7'5^;p:7i-;i/)^>VhyTV-;i/>2-(2' 

h y T v^~>l/> 2 - (2 ' -tKP^^v'-S'. 5' - P - t - y ^ JU y - Jl/} 

- 5 - ^ ti VI ^ y V h V T V - JV^ 2 - i 2' -bKP + '>-3', 5' -i^-t 

- T lJ\^ y 3i — J\y:> ^ yV h y T V - >'P> 2 - [ 2 ' - b K P + '> - 3 ' - (3 

4", 5", 6"-7"h5bKp:7^;l/^$Kp<^;l')-5' -^5=-;l/:7i 

- ^yVhVTV-JV^ 2 - ( 2 ' - b K P ^ - 5 ' - t - ^ iJ' 5^ ;l/ 7 * 
- yU) < > y h y T V- -'P^ 2 - [ 2 ' - b K P + - 3 ' , 5 ' - bx ( a . a 

- ^ > - 2 H V y h y T 2- (2' -b 
KP4^i/-3' -KT^e^^u-S' f^;i/:7 h y Ty-;p> 2- 
(2' -bKp^i/-3' -•^yT^v'^P-S' -^^.>W7x — .>V)^yyhyT 

V - 2 - ( 2 ' - b K D ^ - 3 ' - h y - 5 ' - ^ ^ .fp :7 x - 

^yVhVTV~)V^ 2 - (2' -bKP^v'-3' -■rbv7=^>';i/-5' 
^ ;w 7 X — iP) ^ y h y T V - 2 - ( 2 ' - b K p + - 3 * - ^ v iS' x 
- / ^)Vy :t.:=.jv^ ^yV V ^) r^Z-jV^ 2- (2* -bKp + '>- 
3' -^^•y-'r'>;i/-5' - p« ^;v:7 * ^ v V h y T V"-;i/s 2- C2' 

- b Kp^'>- 4' - i2" - ^i- Hr ^ i/ y 3L )\/-\ KyV V 

2 - [2' -bKp^'>-4' - (2"-J^^>'i'^:/^>»u)^^i^:7i 
^.'W] ^ h y T V->'V> 2 - [ 2 • - b Kp ^ - 4 ' - (2 " -jc^^I/;^- 
^ iSr^i/y x~;P] ^i/y h y r V-.^i'^ 2 - [2' - bKP + i/-4' 

- (2" -:/P e;i/;r ^^'>7x-;i/] ^vV b y 2 - C2' 
-b Kp4=-'>-4' - (2"-:/p If x ^i/^ b y 
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Ty-;l'. 2 - [2' - hKa4^'>-4' - (2"-:/n ifjV^^iyjV) ^ ^ S/ 
— ;p] oyhyTV->'^^ 2 - [2' -hKn + '>-4' - 
4^ J/ ;r ^ 7 X ~ ^ W h U T ^ - 2 - [ 2 ' - h K n ^ -> - 
4' - CI" -j:.f'JV^':fi^j]/) r^^i^y < h U TV-)V^ 2 - [2' 

- t Ko^->-4' - (1' - ^ x^;l/] O ^/ h U T 

2 - [2' -tKp + i/-4' - h';P:r ^ + :7 

i ^ O'ybl/TV-il/^ 2 - [2' - tKa^i>-4' - <il" - f u }£ 
/l^'N 7" ^ 71/) ;r ^ 7 X ~ ;U] ^ W h U T V - 2 - [ 2 ' - t K d ^ -> - 
4' - ( 1 " - tf;!/^^ :t^'>7x~;H <WhyTV-;v. 2, 
2' -^^U>t*x [4 - (1. 1, 3, a-T^h^^^^l/T'^^l/) - 6- (2 
H-O^/h UTV-;P-2-'f7P)] 7x7 - 7j?U:i:^W>ry =i~;U<h^ 
^7l/-3 - C3-t-y^;i/-5 - i2 B. - Ky V Y r - )V - 2 - ^ - 
4-b Kn^v'v'x^;^] V t (Dm^'^&i^cD h U T^/-;H^ 

^^f^W^M 2' - 2 - '>Ty - 3 , 3 - 7 x-;VT »; 

a:.^;l/-2-'>Ty-3, Z - 'J ^ x. :^ )\^T ^ U l^ — b^©'>T/T^ 
y l/~ h^^^i^^iR^J ; H-x (2 , 2. 6, 6-7=-h^^^il/-4-f/^U>:^ 
7V) -fe/^-y-h^ n/N^J^m-H'x (2, 2, 6, 6-7^h5;!<'5^il'-4-b*^U 
V a^X-r-;l/> 2 - (3, 5-':^-t->^^;i/) "rn^M-lf^x (1, 2. 2, 
6, Q - / ^ )\/ - A - P ^7.7- )V^<D\:. y -S^ - I yjh^^ 

Wi^^M ; 1, 8-v'bKp4^i/-2-T'fe9^;U-3-^f->'^-6-^h + '>:^ 

m^fcJt^^i UT«> 4. 4' -f;^ C2-T-yy-4- (2-t 

-2, 2' - ym = z:■:^ h i; ^7 Aig, 4. 4' - t"x [2-T-';y- 

4 - t"x (t Ko4^'> J^^>'i') T$y-i, 3. re^-^'i/- 6 - t $ y] 

X5^>>1/^;/- 2, 2' - vm = — :^ h >; Ai^^ 4, 4' -b'x [2- 

p< h + '>- 4 - (2 - t Kp4^5^ Jif-;!/) T 5 y - 1 , 3, S-hUTi?-;!/- 
6-T$>'] x^jv^y - 2» 2' - vm = ^:^ ^ y 4, 4' 

-t''x[2-^h4^2/-4-(2-hKn4^'>:/D.f;V)T$>'-l. 3, 5- 
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Ai^, 4> 4' -liX[2-m-x;l/5ixT — Uy-4-t"x(bKn4^'>jc.5^;i/) 
3, 5 - h U T v^~;l/- 6 -T ^ /] 2, 2* - 7. 

>!! = ::: :^ h U aj©^ 4 - C2 - p -:;^;w*t- U y - 4 - tfx (t Kn 
4^>>i^;l/) T $ y - 1 , 3, 5 - h y T 6 -T ^ y ] -4' - C2- 

m-x;l/*:T — yy-4-t"x (bKa^'>if-;V) T^y-l, 3, 5-h»; 
Ti? — ;V-6-T$y]x5^ JU'^ v-2. 2' - P X)V^.ym = m-)- h V i^M^ 
4, 4' -t"X [2-p-x;l/^sT — Uy-4-ex (hKci^r'>^5^7W) 

3. 5 - h y T v? — ^'l'- 6 -T 5 Xf^^l'^^'- 2 , 2' -$^x;PzH 

>m = ra^ h y Aii^ 4. 4' -t-^x [2- (2, 5 - i^x^u^T- y y ) - 

3, 5 - h y T 6 - T 5 y ] X5^^1/^>- 

2. 2' - i^X^W*: Vi^ = 7^^ h y "i? AJ^, 4, 4' -fx [2- (2. 5 - 

x;i/^T-yy) - 4- (p-y h^v/;^;u**-;i/7iy^v/) 3. 
s-hyri^-^'u-e-Tsy] x^>H'^>-2, 2' -5;'x;i/'i^>m = A:^h 

y 4, 4' - t"x C2 - (p -^JVt^y x y 4^ ->) - 4 - bx (t Kp 

^i/jL5^;i/)T5y-i. 3, 5-hyT':^-;v-6-T5y]x5^;v^>-2, 

2' - $?X/l/7f: >'®^ = ra:^ h y AJ^^ 4, 4' -t*x C2- (2, 5-5^X71/ 

zi>T — yy) -4-*7i/-ry-->i/T5y-i, 3, s-hyTv^-^^i^-e-TS 

y]X5=->'P^>'-2, 2' ->^x;l/^>m = A:J-hy'>Aii, 4. 4' -fx [2 
- (2, 5-S^x;l/^T^yy) - 4- fx (hKP4^'>j:-^7^) T$y-1, 

3, 5 - h y Ti^->>V- 6 -T 5 y ] X^^l/^:/- 2, 2' - X ;l/ > m = A 

So 
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®a 1 ~ 5 0 0 ju m@^Tfe5o 

mx\±^^WL(^mmz. ^x^ij<^ m^^^-^-r: o. i-ioog/'m^, if^t- 

< (i 1 2 0 g/m2®|gH-c*§o 
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S T^iiiS <i: :«>^ ^> nj; 5 y h *^ ^ /j: o T T J; < . ^^iilfeJ^oW 

•t^o mi^m^ i^i;<7.m.^ -BL-o-^mm^ i-^i^^T.m.') ^4^ -^if^Ts^mm 

fiJ^Sx taffithi^ll^:te 2 L(04P75X3lC2-T5y:7xy~;H 0 9. 
1 g (1 m o 1)^ mMi^m-f- hU'>A84. IgClmoD^T-feb-bU^P 
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900mL. tKI 00m L ^nU^WiM l^f^io 1 0 V ^ -V^n V ^ u tJ T 

'^'^)v^\3^^\^ii2. 9g (imoi) ^ zmm^iixm'Th^ '^m.'xsn 

Ml^^ilN Mfiffr^ii;! 3Lo4P:7vX3tc4-><;i/:^7'h:73.y-;H 2 
6. 2g (Imol). 7KSI'fb;*7U'>A66g (lmol)^ ^^y-;HL^# 

J:^SJtfr-e^# C»nfe 2 - :J^PPT-l?f^>»l'-2-t Kn^'>T — U ^^mM L> S 
m-C 3 i^KMi^ U:teo SJS&i^T^^ 7K2L;£'^inb^ W L ^i^^ ^ ?>3S t T N 
- (4' - tKn^'>7x-;V^:r) T-fe5^-'l'-~2-hKD^'>T — yv210 
g ^nfzo iR^}* 7 6 ii!^{± 1 7 6- 1 7 9 'CT'fe /Co 

-^555^2 «N- (4' -tKP^v'^ T-fe5^;V'-4-fc Kp^v'T 

niiii^?! 1 KmmoismtmmK \^x^^\^izo m^u^ i63'-i64*c 

^m.m 3 «N - (4' - t K P ^ :7 x^;l/5^;^) T-fe^;^- 3 - b K p 4^ v' T 

nifi^fn 1 icaifeo^^t bT-g-fig bfeo mM.\t. 171-173*^ 
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— U>tN- (4' - b Ka^'>7 T -fe ^ ;i/ - 4 - t K n ^ T ^ 

y >'© 1 : 1 m-^^O-g^Jili^ 

mKt1-*€^:fc 2 L CD 4 P :7 ^ X 3 2 - T 5 y 7 y 5 4 . 6 
g (0. 5mol). 4-7^^7x7- ^1/54. 6g (0. 5mol)^ ^^tK 
^:^^U'^^A84. Ig (Imo 1). T-feh-hU;l/900mL,7jcl OOmL 

'^nu'cmm vfco F*3M«- 1 0 T?^^ bi^PDT-fef-^i/^p^'< ki i 2. 
9 g ( 1 m o 1 ) ^ 3 NFK*^i:J-"r^ST mia-e 3 L^co Km^mr^^ 

^ y -A/ 1 0 m L ^£-^ip t> -eom^lsET-eT-i? h ~ h U ^V^ISf* UT> h ;l/ 
6. 2g (Imol). iKm^ti U-^Aeeg (Imol), ^^y-;HL^^ 

T-fe^;w - 4 - b Kp^'>t^ y vos-^'^^^Jn b> 3 i^KM^Uifeo 

Rj;6:i!^T^> zK2 L^^inb. «f W b/2J^^^?.3Sbr N- (4* - b KP^i/ 
-7 T-fe^>>l/- 2 - b K P ^ '>T— U>«tN- (4' -bKP^'>7 

T-fea^>'l/-4-bKn^v'T — UVOtS-^^ (*^5 0%: 5 0%) 
2 3 1 g^nfCo Umt 8 0%^ SIl^{il 47-1 5 3''CT'^o:feo 

3 - - n - -fi^jvr ^y-6-^^;p-7-T — yy:7 ^i/:^ ^ > i 6 laJ* 

N- (4' -bKP + '>:7 T-b^-'W- 2 - b Kp^'>T — y > 
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• mmM^wcm ccm:> 

^m??7>'V'>'> A 2 7. 8 SP^&'f- U t"-^l/T;l/3 -;H 0 %7jc^?g2 6 . 2.iaJ 
^JDf7jc 7 1 ^aJfw^tfcS-yrfc ^© 

cn &©:a'^^l^^> A^llEU. B?lK2iaJ^ C?i^llHJ> D 4 SPO Sfl-^'CM'^ 

2>C0>-e. iB#^3i4©^^?lK* ^ •^'-n ^y K (m^SiS : i'-/^-^ No. 

5 g/m^) b> b/£^. :^ \y > ^ - MS b T > i®tiiB^»5^#S b /Co 

Hm^^ 2 

m 1 tciBife©:)5ri5fe.fcii«{c bTias^*t3f4«-iasi b. sf^s^i^^#sib:teo 

N - (4' -hKP + '>:7aL^>>l/5^^) T-fe^^-JW-a-tKa^v/T — U> 
8«U^ N- (4' - tKP + v^:7i— ^P^^i-) T-fe^;W-3-fcKn4^'>T— U 

1 icK«o:s-j*<!:i^«nc bTia^^Jist^faM b> b^o 
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5. 3SP> N- (4' -hKD^'>V:n^;i/^;r) T-fef-^l^-S-tKa^i/T 
-Ui^5. 3SP> N- (4' -kKD^'>7 * -yl'^ T-fe5^-?l^-4-b Kn 

1 

2, 4' -i?t Kd^ :t~>>l/X>^^;^ 6 liP^jf? t^^^PT^'Pn-yU 
1 0 %7Kmm 8 4^{c^lSc§'iir/:: t)0 

1 iw^4fe©^j*i^:mic vxmmum'^mmb. mmmmm^f^m^i^izo 

N- (4' -hKn^'>3'i^;W^;t) T-fe5^;V-2-hKa^i/T — 
P MDH. cm M) '^^m b^ l y Vhtz^ 38> 0. 50m 
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mi tmwu^vxmmn'&^^'^fco mm^'&.^'^ti^Wi.iik^iSi^UM.mmm cgl 
^^MML-hio m^m^'Srm imi^^-to mim.if)-^^m h>i)>tixo mmmi-^ 

mi tmmKLxmmm^^'itfzo f^m^^'^^^ittz^u^m^MMmu^ (dk 
- 4 0 0 M> ir-e (#) my 9 0 °ct 2 4 mmuwi^tzo 

^M^uiteo m&^m=&m imK^-to mimii^^m i^t^fi^o mmmi-- 

mmm 1 ^ s Rv^ttmrn 1 . 2xi^mi^fcmmmmm<D-u^m om^ . urn. 
mi tmmKhxmmm^^'^izo ^^^x^ ^^mmK. m^^u,mm cms,^ 

bT> SeS3 8 0 nin0^^jift©)lJ|t 2 4I^^^X»7 2I^M^©#^®^ 
(■^^'^Xflt) *Sfl^l/:feo M^J^m^tO^a^^ ( = "H#mffi 

a^) /M-m^s (ftt^iif) xloo) ^mimi^^ tubx^-to mimib^ibm 
^t^fij^'yiz^ mmmi s ommmmmii:.^ itm.miRt^2(DBmmmmtm 
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mi t mmK bx^m^^^'^fco ^ki^^x-^ ^umm^. 2 5 "ct- 7 b ra^7jc*ti 
fit) ^MMiyizo miMm^^mimK^-to m imni^i^mi^ir-fi^o mmm 

nmm 1-6 oMm*^ c»*^i»o<®mia^«£«> ^^^.^mmzj^Kmrnommm, 
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